Enhanced efficacy of DNA vaccination against Her-2/neu tumor antigen by genetic adjuvants.
Certain types of malignant tumors overexpress Her-2/neu, a transmembrane glycoprotein of the class I receptor tyrosine kinase erbB family. To develop an effective Her-2/neu vaccine for selective immunotherapy of these malignancies, we prepared Her-2/neu DNA plasmid encoding the transmembrane and extracellular domain (pHM) and tested the ability of this construct to induce antitumor immunity in animal models. In addition, we investigated the effects of cytokine used as a genetic adjuvant. Modulation by factors that affect T-cell function or hematopoiesis, including interleukin-12, interleukin-15, interleukin-18, interleukin-23, Eta-1, Flt3L and GM-CSF, was studied in the forms of monocistronic and bicistronic plasmid. Our results demonstrated that vaccination of pHM could induce successful antitumor immunity against Her-2/neu-expressing murine tumor cells in BALB/c mice. We also showed that the antitumor activity of pHM was augmented by coadministration and coexpression of different cytokines. Despite the similar levels of gene expression, the antitumor effects of bicistronic plasmids coexpressing Her-2/neu antigen and cytokine were improved in comparison with coadministration of separate monocistronic plasmid. In particular, coexpression of interleukin-18 or GM-CSF with Her-2/neu increased antitumor activity in both preventive and therapeutic experiments. These findings can help in the decision concerning which of the various cytokine adjuvants should be used for the development of a Her-2/neu DNA vaccine. In addition, our results from a large panel of cytokine adjuvants in the various tumor models may provide an insight into the important immune components of antitumor immunity.